Recently, there is a tremendous interest in increasing energy density of electrochemical capacitors for high-pulse applications, e.g., electric vehicles. In the electrical double layer capacitors (EDLCs), the charges are stored in the electrode/electrolyte interface using highsurface area materials [1] . Activated carbons are the most frequently utilized materials, because they are cheap and they can be produced with a large pore volume, enabling high values of capacitance [1] . However, a good matching between the electrode pore size and the dimensions of the ionic species is critical for an optimal performance of these systems [2] [3] [4] [5] .
60°C by cyclic voltammetry (1-50 mV/s) and impedance spectroscopy in the frequency range from 100 kHz to 1 mHz, using a VMP-2 (Biologic, France). The capacitance values are expressed per mass of activated carbon in one electrode.
Since we want to investigate the effect of alkyl chain length on the capacitor performance, all the measurements have been carried out with pure ILs. As a consequence, the electrochemical characteristics of the capacitors are slightly resistive at room temperature, being this fact linked to the relatively high viscosity and low conductivity of these electrolytes (Table 1) . For this reason, electrochemical measurements were also performed at 60ºC, allowing the viscosity to decrease below 100 cP. at room temperature and 60 ºC. As expected, the performance of the capacitors increases significantly with temperature due to an enhanced diffusion of ions towards the pores of the carbon electrode. It is noteworthy that an increase of alkyl chain length results in a decrease of capacitance. Since the same trend is observed at both temperatures, it seems reasonable that the size of the cation is crucial for the development of the EDL. However, other factors
The figure shows almost a proportional dependence of capacitance with the so-defined accessible volume, confirming the outstanding role of the relationship between pore size and cation size on the formation of the EDL. Considering that activated carbons are constituted of slit-shape pores, among the two extreme orientations of the cations chains versus the pore walls, i.e. parallel or perpendicular, our results indicate that the perpendicular position is preferred. A similar situation has already being reported for the intercalation of quaternary ammonium derivatives in lamellar hosts [12] , where the ions are perpendicular to the layers presenting their positive charges close to the negative ones located on these layers.
In summary, the sieving effect of the carbon host in the formation of the electrical double layer was clearly demonstrated by using solvent-free ILs of increasing cation dimensions.
Taking into account the textural properties of carbon evaluated by gas adsorption and the size of the electrolytes calculated by molecular modelling, it was proved that the overall porosity of the carbon electrode is underused. 
